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1Jordan homomorphism , ,
. 1 , Jodan h0momo\sim h m
.
2 $f,$ $g\in A$ (oesp. $B$)
$f\mathrm{o}g=fg+gf\mathrm{d}\mathrm{e}\mathrm{f}$
$\circ$ Jordan . Jordan homomorphism $\rho:Aarrow B$ Jordan
:
$\rho(f\mathrm{o}g)=\rho(f)\circ\rho(g)$ $(f,g\in A)$ .
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. $\rho((f+g)^{2})=\{\rho(f)+\rho(g)\}^{2}$ , $\rho(f^{2})=\rho(f)^{2}$
$\rho(g^{2})=\rho(g)^{2}$
$\rho(fg+gf)=\rho$(f) $\rho(g)+\rho$ (g) $\rho$(f)
, $\rho(f\circ g)=\rho(f)\circ\rho(g)$ . Jordan homomo\sim h m Jordan
\epsilon $T\neq$ . , $A,$ $B$ , Jordan homomorphism
:
$\rho(fg)=\rho$(f) $\rho$(g) $(f, g\in A)$ .
1 , $A,$ $B$ Jordan homomorphism $\rho:Aarrow B$
. . ,
, $B$ Banach $\mathbb{C}$ , $A$
. I. N. Herstein [3] ,
1 . ,
. W. $\dot{\mathrm{z}}$elazko[8, Proof of Theorem 1]
.
1 $A$ Banach , $\rho:Aarrow \mathbb{C}$ Jordan $homomo\sim hism$ .
$\rho$ .
1
$\rho(xy+yx)$ $=2\rho(x)\rho(y)$ $(x\in A,y\in A)$ (1)
50
. (1) $x,$ $y\in A$ , $x$ $x^{2}$
$\rho(x^{2}y+yx2)=2\rho(x)^{2}\rho(y)$ (2)
. $y$ $xy+yx$
$\rho$(x(xy $+yx)$ $+(xy$ $+$ yx)x) $=2\rho(x)\rho(xy+yx)$ ,
(1)
$\rho(x2y+2xyx +yx2)=4\rho(x)^{2}\rho(y)$ $(x\in A, y\in A)$ . (3)
(3) (2)
$\rho$(xyx) $=\rho$ (x) $2\rho$(y) $(x\in A, y\in A)$ (4)
. , $f\in A$ $g\in A$
$2t=\rho$(fg-gf) (5)
1 (1) (5)
$\rho(fg)=\rho$(f)$\rho(g)+t$ and $\rho(gf)=\rho$(f) $\rho$(g)-t (6)




$=$ {$\rho(f)\rho(g)+$ t}2-2 $\rho$(f) $2\rho$(g) $2+$ { $\rho$(f) $\rho$(g)-t}2
$=2t^{2}$ ;
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$t=0$ , $\rho(fg)=\rho(gf)$ . (1) $\rho(fg)=\rho(f)\rho(g)$ ,
$\rho$ . $\blacksquare$
2 $A$ Banach , $B$ Banach . Jordan
homomo\sim h m $\rho:Aarrow B$ .
$M_{B}$ $B$ . $x\in M_{B}$ $\rho_{x}$ : $Aarrow \mathbb{C}$
:
$\rho_{x}(f)=\rho(f)$ (x) $(f\in A)$ .
$\wedge$. Gelfand . \vee ‘ $\rho$ Jordan hom0mo\sim h m , $x\in M_{B}$
$\rho_{x}$ Jordan homomorphism ; , 1 $\mathrm{J}\rho_{x}$
.
$\rho$(f$g$ ) $(x)=\rho(f)$ (x) $\rho(g)$ (x) $(f, g\in A, x\in M_{B})$ .
$B$ $\rho(fg)=\rho(f)\rho(g)$ . $\blacksquare$
T Jordan homomorphism . ,
.
A(D. H. Hyers, T. M. Rassias and Z. Gajda) $E_{1}$ , E2 Banach , $\delta\geq$
0, $p\geq 0$ : $p\neq 1$ . ( ) $\phi:E_{1}arrow E_{2}$
:
$||\phi(x+y)$ $-\phi(x)-\phi$ (y) $||\leq\delta$ ( $||$x $||^{\mathrm{p}}+||$y $||^{p}$) $(x,y\in E_{1})$ .
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$T:E_{1}arrow E_{2}$ :
$||\phi$(x)-T(x) $|| \leq\frac{2\delta}{|2-2^{p}|}||$x $||^{p}$ $(x\in E_{1})$ .
A 1940 S. M. Ulam ([7] ) 1
. , D. H. Hyers [4] 1941 $p=0$ , T. M. Rassias [5] 1978
$0\leq p<1$ . Z. Gajda [2] $1<p<\infty$
, $p=1$ .
, Hyers-Rassias-Gajda Jordan homomorphism
, . , R. Badora [1] ,
, :
3 $A,$ $B$ Banach , $\delta\geq 0,$ $p$ \geq 0: $p\neq 1$ .
$\phi:Aarrow B$
$||\phi(f+g)$ $-\phi(f)-\phi$(gI $|\leq\delta$( $||$ f $||^{p}+||$g $||^{p}$ ) $(f, g\in A)$
$||\phi$(f$2$ ) $-\phi$(f) $2||\leq\delta||$f $||$5 $(f\in A)$ (7)
, Jorrian homomorphism $\rho$ : $Aarrow B$ 1 :
$||\rho(f)-\phi$(f) $|| \leq\frac{2\delta}{|2-2^{p}|}||$ f $||^{p}$ $(f\in A)$ .
$A$ $\rho:Aarrow B$ 1 :
$||\phi(f)-\rho$(f) $|| \leq\frac{2\delta}{|2-2^{p}|}||$ f $||^{p}$ $(f\in A)$ . (8)
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$\rho$ Jordan homo$mo\sim h$ $m$ .
$f\in A$ , $s=|1-p|/(1-p)$ $\text{ _{}l}$ $0\leq p<1$ $s=1$ ,
$p>1$ $s=-1$ . $\rho$ , (8) $n\in \mathrm{N}$
$||n-2s_{\emptyset}$ (n$2Sf^{2}$ ) $-\rho(f^{2})||$ $=$ $||n-2s_{\emptyset}$(n2“ $f^{2}$ ) $-n^{-2s}\rho(n^{2s}f^{2})||$
$\leq$ $n^{-2\epsilon} \frac{2\delta}{|2-2^{p}|}||$ n28 $f^{2}|\mathrm{k}$ ,
$||n-2\epsilon_{\emptyset}$ (n$2s_{\mathrm{f}^{2})-\rho(f^{2})||}\leq n^{2\epsilon(\mathrm{p}-1)_{\frac{2\delta}{|2-2^{p}|}||}}$ f$2||^{p}$ (9)
. , $n\in \mathrm{N}$
$||n-s\emptyset$(n$sv$ ) $-\rho$(f) $||\leq n^{s(p-1)_{\frac{2\delta}{|2-2^{p}|}||}}$ f $||^{p}$ . (10)
. $s$ $s(p-1)<0$ , (9) (10)
$\rho$(f$2$ ) $= \lim_{narrow\infty}n^{-2s}\phi(n^{2s}f^{2})$ and $\rho(f)=\lim_{narrow\infty}n^{-s}\phi(n^{s}f)$ (11)






$\rho$ (f2) $= \lim_{narrow\infty}n^{-2s}\phi(n^{2s}f^{2})$
$= \lim_{narrow\infty}\{n^{-2s}\phi(n^{2s}f^{2})-n^{-2s}(\phi.(n^{2s}f^{2})-\phi(n^{\mathit{8}}f)^{2})\}$
$=$ $\{_{narrow}1\mathrm{i}$ \sim $n^{-s}\phi$(n$s_{\mathrm{f})\}^{2}=\rho(f)^{2}}$
. $f\in A$ , $\rho$ Jordan homomo\sim h m . $\blacksquare$
1 $G$ Jordan homomo\sim h m $\rho:\mathbb{C}arrow \mathbb{C}$ , .
$z$ $\overline{z}$ $G$ , $G$ .
, Jordan homomorphism $z,\overline{z}$ . ,
,
$\# G=2^{\#\mathbb{C}}$
. $\#$ . , k $T\mp$
, “ ”
.
2 3 $p=1$ . P. $\check{S}emrlf\mathit{6}f$ $\delta>0$
$\phi:\mathbb{C}arrow \mathbb{C}$ :
(a) $\phi$ .
(b) $|\phi(x+y)$ $-\phi(x)-\phi$(y) $|\leq\delta$ ( $|$x $|+|$yD $(x, y\in \mathbb{C})$ .
(c) $\mathrm{A}$ ‘ Jordan homomorphism $\rho:\mathbb{C}arrow \mathbb{C}$
$\sup_{x\in \mathbb{C}\backslash \{0\}}\frac{|\phi(x)-\rho(x)|}{|x|}\geq 1$ .
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2 , 3 $p=1$
, .
4 $A$ Banach , $\delta\geq 0$ . $\phi:Aarrow \mathbb{C}$
$|\phi(x+y)$ $-\phi(x)-\phi$(y) $|\leq\delta$ ( $||$x $|$D $||y||$ ) $(x,y\in A)$
$|\phi$(x$2$ ) $-\phi$(x) $2|\leq\delta||$x $||^{2}$ $(x\in A)$
, $\phi$ Jordan homomorphism , $\mathrm{A}\mathrm{a}$
$\sup_{\mathrm{o}\in A\backslash \{0\}}\frac{|\phi(x)|}{||x||}\leq\frac{1+\sqrt{1+4\delta}}{2}$
.
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